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(54)Title: CATALYST FOR EXHAUST GAS PURIFICATION 




(57) Abstract 

A catalyst for exhaust gas purification, which is used for purifying exhaust gases in an oxygen-excess atmosphere and is characterized 
by comprising a brownmillerite type composite oxide represented by any of the following general formulae as a catalyst for the direct 
decomposition/absorption of nitrogen oxides (NO, ) and, disposed near the catalyst for decomposition/absorption, a reduction catalyst 
comprising a noble metal: A M B a C^D b 0 9 , A^B^DbOj, A u B a C 2 ^D b 0 4 wherein A, B, C, and D are constituent elements; (h£a<l; and 
ft£b<2; constituent elements A and B each is at least one of Ba, Ca, Sr, Mg, and Ce; constituent elements C and D each is at least one of Y, 
Dy, Zn, Ti, Mn, Fe, Co, Ni, Cu, Sn, Zr, and Nd; and the noble metal as the reduction catalyst is at least one of Au, Ag, Pt, Ir, Rh, Ru, and Pd. 
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*mw-c&mm&<£%) (nox ) • wwtzfskmt lt^? 
Mt&&is&zct\z£t). ^mmtm (nox ) zwrntzTJUj 

it'<V >>A (BaO ) ^ffl^/it>©iik^Tx -fv^ylvU Hi 

m^nmtm (nox ) B^^s^-to sxiiiiiitof 

® (NOx ) (Dlii^ti^i^l^ifH. 

C©S£fcU SMfc'^U^A (BaO) <£i'®7^* "JiS^IIfc 

tir^y&JS. ^±ig&S£^fcj!l!li£U«{b^t (no) ^®ik 

(NOx ) £#JHU !RJR> !R#U So 
^^**-rS^XP(S^<b*©^©S^^^M^I (NOx ) £® 

mmzm^te< rhmmwtit® (nox ) ^mmtmm^m^tno 
-f^^vxvv* vv&WLizmmmim cnox ) (pt) & 

<h'©ii5t;Mii^5c;-t-'5©T-M#^k^l (NOx ) ©&£W$ t>(c 
[Sj±-r-So 

y 7 -)^77>f battue 7^*7 U±S^^#W-T5^tts 

y5fv;7?o © ^r>m.%mm (nox ) ©i&£ • ^mm^.\^ 
7)1* ±m^m<o^mmt® (nox ) tK 

gf£8Mb^ (NOx ) Z>Kfa±-t So 75 S > S 77^ h 

©g#lflttfi|j£tex ±&© — t&$ l (Dft'C'Mt&7cn CVJ h) A, C 
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-tzztizx*)^ mm®Mib><v *a (Bao ) ^fffltt2<s 

JEQ:®g*iMMSf (NOx ) 

■atz^ *l^B^-eii-lss;A 3 B 4 o 9 , a 2 b 2 o 5 , ab 2 o 4 T-3t$*i£:7*7 

mib^tt^©^±^x;#. 7;l/*7 U±g7G5it£fcte&S7t;flti*Ce, 
Nd, Eu, Gd, Tb. Dy, Ho, Er, Ca, Sr, Ba, Ti, Zn, Y , Zr, In, 
Hf©rt©4>< <!: h l-o&^tlo M&M&Kh, Bu, Au, Pd, Ir, Pt© 
F»9©4>< <!: & 2o£^fr 0 f ^It?©¥M«2 5 nm£lTt* 

M5nMI8<hLT©;i:&M&T£2I£N #ffc. BIN"* - £fc * 

;77>f h (Dftm&Wffl U ^-)>;770 £#5£©8|jgA 3 B 4 
°9* ^W^ 56 *** Isl^HS. 

x) K*tLT> > I 77^ hM££IMb^&?jra^££ig 

±^©sf7yx#>fbfflj5!feiST'(i. m&m&g.nm<k®} (nox ) <ts 

IS t Tl&ifc-r £*:#>© M5£M& £ L TfPffl 6 £ 1 1> tc N A^Og, 
A 2 B 2 0 5 ffi©^5->>^ h3!«&iMfctt£3c£fl:3-ti:*©T* 

*&JS#A 3 B 4 0 9 , A 2 B 2 0 5 ffi©^7 > 5 7 7>f 



WO 99/19060 PCT/JP98/04620 

4 

Ci, A 3 B 4°9' ^V 8 ^®^ 1 "^*^^*^*^*^ 11 
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^&£$©W&£3iirira-e*>£o 
H9 tt*»w©m4^*«icffi*^x^ftffl)!jijK0*a«*«5a; 

ft \ c * t- fl] E Hfr ® 0 £ o 
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m w * t z ti #> © « & © b «n 

nt^^o «£iBfcJ:*&#x^bJ8tt»El 2li3-fX7'f 
h©^-* Afiftl 6©^®{= > 2&|*4bft (NOx ) £#ft¥»RjR 

(NOx ) fcaTc-rsttHEtL-coft&Hatt^i 5££#ffc$ 
# r a # 5? * tz t> © -e * £ o 

©*&Jg (£) ©&^1 5*tt»IS£U *&« (*) ©& 
?1 5 ©SiD**WSE+ tfe#x?Hbfflfe!il«l 2iL 
T©S[*»fl:«!! (NOx ) ©»±ffi*i»^*^*lRl±'C**o ^ 

(NOx ) ©it&#ft?£J&£. 2ftflfe4b4& (NOx ) ©RjRRgRJEt 

©iMbfeu r^* y ±g&M©*iMbtt«££ffl^fc»#;*iHbJB 
tttt (NOx ).©»*n*tBX^*ioi±T?g 

So 

ftfflWtt7;U* y±££H&©'S*Kfb4& (NOx ) RJR^itLT 
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©IHb'<V *A (BaO ) ckf9fc^ ^7^;77>f hSH|j§©$# 
«5o Itfb'OJ^A (BaO ) te£(DT)l*i)±m&m^ TW)&m, 

^±s^iitt^*fflv^#^x*{bfflji!k«T?t±> mmmtm (nox ) 

M-fb^ (NOX ) *»^L^"T^ 0 ^7^577^ hM*£+<D-f 

^©ffitW^fbL**-^©-^ S5cttl«£Jfl^tti.^t>S*II'fb 

#i (nox ) &mmt&mKftMztiz>tzt\ ^^^^ n 

=l#i£f*:#gfggKb$&i (NOx ) oftM. m£®&*mi-Zo 

mo&wAmzti. mmt&D&fai.tZo n^mmowiUaA^m. 

£T©:^* > $77^ hM*itii#^S>©g5it®Mb$r 

(NOX ) ©gflfc&jWHfc&frfU ^JW^ffl©rtl-^7«i7> $ 77^ 

hM«ji{4:©fefei«©tg^*^b-r-5©«rOTJ-e§«:^o 
h^«jg{*©W^®«j&^&£ft5 ^*SMb$j|&i;^ 

j!i©tl^)&^^bL^-rV^o *^S^©»**^«-e*« iv Mod 

[UttPJDl] Ba 285 Ce 015 Y 38 Dy 02 O 9 
-^^Ba 3 _ a Ce a Y 4 _ b Dy b O g (a=0.03~1.5, b= 0.04-2) ©iffiEfc 

/<?5?*A (PdCl 2 ) 0*»i7^;^ (A1 2 0 3 ) LT 
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immmi Sr £ 85 Ce 0 15 Nd 3 g Zr 0 ^ 

tfc^ -fiS^;Sr 3 _ a Ce a Nd 4 _ b Zr b 0 9 (a= 0.03-1. 5, b=0.04~2) 
©i£BJi£^±© «fc -5 fctt S «fc 3 1^ L rt: •? 

i:i^7^^A (PdCl 2 ) m%it7)Hj- (A1 2 0 3 ) 

ft© S® L T# # X fHbffi &y«D2£ & o 

^£ftfc##X#fbfflfcIlJ8Dl, D2©£HP4t3\ X^@lfT (XRD) 

[JfcttWRl] 

(A1 2 0 3 ) %m^?ffiW<') *ABa (N0 3 ) 2 i*ft/<7«?")A (Pd 
Cl 2 ) ©?§#t£:3-f^ /<«J*A (Ba) (Pd) 

o©««#XGl. G2£. MJSAa&K« 200~600 < t\ SV (ffiffliS 
ft) * 100.000/htcLT^ 2^W-foS5lLfc**iaiwJ;*^#^x 

mtmti&mn, mtRi&%#z'&muM.*:'a^tz 0 ©ft8 

0 OTCO&JBtfxGl, G2^*^B^i^ckS^^X^<kffljteiSDl, D2t 

NO CO HnM% 2Mfc&im 

Gl 80ppm 0.5% 2000ppm 0.5% 10% 14.5% 
G2 800ppm 5% 500ppm 0.1% 10% 13% 
fey&APiSK : 200~600t, SV : 100, 000/h 

#X#>fbfflfey&Dl, D2!iJt^ n D aRl<»:lt^TiS^KIk^m (NO) ft£ 
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h ;b© y - ://<- j/rt««H*JB^T#;tf:*#fcfflttiiDi, D2©& 

t&^xn^&mMik®! (nox ) mikmz*t z t&&Zo 
*mwK£zmtfxft<tmmmn, D2©ft&n, -*^ A 3 -a B a c 4-b 

D bV A 2-a B a C 2-b D b°5' WA-bV^****'^ 0 ^ 20 

**) fco^Tt>E8©a<ft*frofc£c:;&* E«©fiSFttlS**<m 
^2 

«l^5cS A, B : »J * A (Ba) , ;W $/ * A (Ca) . X h a > 
^*A (Sr) , v^*5/frA (Mg) , -fetftfA (Ce) 
JtSfcx^C, D : << V h 'J >>A (Y ) , 5>x^ov">A (Dy) , 

(Zn) , (Ti) , (Mn) , & (Fe) , 3/<;H* 

(Co) , =-V>rfr (Ni) , m (Cu) , m (Sn) , ?;U=i^*A (Zr) 
, **5*A (Nd) 

S5cfebl« : 6& (Pt) , /<7?*A (Pd) , >T U 5>->A (Ir) , 
d$?*A (Rh) , ;Ut--£A (Ru) , & (Au) 
HJfefll 2 

g!5 &*%wiz&zmtfzfritmmm<omMzm£ t &}fcmtmm 



WO 99/19060 PCT/JP98/04620 

9 

i/3L=i- YmtKt>%£iinm 1 7 *>©-?*> *k gum 

in zmmmt® (nox ) 5 ft^-fx^m- 

1 0 jum©?^*^ 77>f hSfcfcOtt&IMbl&Oli? 1 3i> 
affifclM]i!Ii©&S7;l>5 j'ts;£<DUft>&=? 1 4 <h©i!I£$Jfr£BJl£ 

1 4 to&mmiz^ mmmm cnox ) *»7G**«7cjiitfit lt* 

Xifilbl fimKlT<D& (Au) , (Pt) , *f 'Jv^A 

(Ir) , ni^A (Rh) , /^v^A (Pd) , ibf- 1 ) A (Ru) ft 
«b*©*^JS©^l 5 £#ifc£-t*-Tfii#£-fr*: *>©-?&£<, $C$ffl£ 
*&Jl©&^£*:W:*&Jgi&©& : f 1 5©»li> ^7-)>;77^ 
hitt&lMtl&Otfi^Pl 3©2 0~2 0 Omol. %^ ffttCT^OS 5 
7^ htfc^ift«Ott?l 3© 2 5-2 0 0Bol.«Kffi^-r*«*< 

[H#0JD3] 

iggJc^Ba 2 85 Ce Q 15 Y 3 g Dy Q 2 0 g tKZ&ofc^ mnWMtLT 
/<U * A (Ba) , -tr U * A (Ce) , V h U •> A (Y ) , v?X^o 
v">A (Dy) &ftmLt:ox.m-izm&L^ 3r3£©*fFT?»fiRL^ 
^7-)^77^ h^*it©«&IMb1&©»**£;fco 
7f^7H h3!*£©«£lMb4&©»;fci;:»U fflHo^^A 

BfT^O^T-MSLTs *»WK:J:«*^x^bfflttj»D3i 
tT©tt*4»**»fco *»WCJ:S»^X^bfflttjKD3*.X»lHl 

#t^B (XRD) {Cckf9^»f LfclSS^ #§gB8i;:«fc£#;tfxiHbffi 
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K <fc £ Wtfxfritm MJ$D3 1 ±i£© \k&&n 1 © x 
Mtttl^5ie-r-5^i6[^ #^j§fcJ;5S|:#x#{bfflM&D3<!:± 

l(c^-r«k9^M^4 0 0-8 0 0*CcD^^XGl<b^^xG2<h 
*2aWRr£SK:RJS*-l2:fco *fc*'*lfel!JIfcJ:S3MfXi£ffcJ8 
M«D3iJt^D n DR2«!:©#iiit^tttl^«l^-f S^fel-N *HBJl-J:S 
S^X^fkffll4^D3ilk^D a pK2{^ Umi 0 0V(D&Mti7>Gltm 

mif7.Mt*2$mmx*^KRfo%#zt^omxtm* i o o 

i0gS^t»x *^|Ba(c«J;S^#x^^ffljS!lil«D3ttlfc^SR2tJt'< 

»*<2 0mol.%J£lT-et>^3 5 0-5 5 O^T-5 0%*S^5 C 

BI6i;:g|8J3& (SV) 100,000/h-C\ o oto^x 

Gl t &tt # x G2£ 2 # CT t K £S ic R£ $ * £ it * ffo fc B# 
©S*lMh1&»******o #£HJ3fc«fc£$#x#ftfflMJ«D3©A 
□ "roHStfXOfiftj&M 0 Or. ^7cMi«i LT©*&S©&;DD 
1^2 0-2 0 Omol.96-C**BfK S*flMk4feB*£$li 3 5-4 5 

(Rh) m.4K&tn&mi&i& i £m^~c&ifx&{tmiAM 
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& (Au) , (Pt) , -f «J A (Ir) , o-^A (Rh) , 

'<7*JQJ* (Pd) 

fflJ$*<Ba a Sr Y, .Zr.0 o (a = 0~0. 6, b=0~0. 8) T^£ftS 7 
o _ a a 4~b b b 

Ri©fi£fRl£*<*Jl'Jfc"e2 : l~2fc«S«k"5l^ y7-7>;7 

MfcttoS^A (Rh) t;l/f--">A (Ru) t&4k (Pt) t*%tl€ 
no~90 wt.9$©ttHT?ffi£Lfct>©*E^fco H^tifcX7'J 

#IPJ3©ifc#X^bJBMIg££2EM«?fgm& (SEM) 

mMmn=Pumm (tend Kj:!>fnRLfcigsu *f&nj§©tiE#x 

#ftJ81lkiitttfc¥if-r 5 * n >~UU * a > (pm) ©7 

^^^^'f h© lJfctiL? ©^EK. ffcnm~gfc-hnm©*&M 

^^fflftfe^^m^-r-s^^^ >^ 77>f 
mftftnmmtLT, *a^*<Ba 2 97 sr 0 03 y 3 8 zr 0 2 o 9 T*m$tl 

hfv^yxvv^YK, ±&©#&l::J;t);ft&Jg©JW&ov^ 
A (Rh) 5 0 wt. %t)lT-V A (Ru) 2 5 wt. %t&& (Pt) 2 
5 wt. % t K L TSMn I fc## X»<fcffltt»Al*ftfifc L fco 
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6, b=o~o. 8) •e&znzzr?? > ^ -etietiD w 

a (8h) . (Pt) ©#*^M^#5*T'^J!inLfc^^x^bffll4 
&R4, R5<fc^ ^7")>;77^f hi:f^i^jDL^^ofc^X 

J&R4~R6<fc Ico^T* ®Mb^^400ppnu >500ppm N 1 Ovo 
K (SV) 100, 000/h ©&#T% SfR»-fh«B*l»*^*ail*ftofc 

[JlttWBl] 

±»Ly!:*5liH0^i6«»w43^T^ &^ Ba 2 . 97 Sr o. 03 Y 3. 

g zr 0 2 o g -e^$tLS^7«7 > ^ 5 5>f hc^ _h^©#&-e*&Jl 

HToi?-)A (Rh) (Ru) <h&& (Pt) £©S££!l 

[H#0>JB2] 

Y 3 8 Zr 0 2°9 * h£ N ±&©#&T*g:& 

liLt^ (Au) (Pd) £>f U*?*A (Ir) ££8Sfln 
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Y 3 8 Zr o 2°9 t^***-*?^ *> y ? * ^ ±m<D%mT~m& 

iiLtoi?-)A (Rh) 5 0 wt.XtJl/f--* A (Ru) 2 5 wt. % 
(Pt) 2 5 wt.%££«lLfcil|:#X^bfflM£Ul£U 

m&W igmi^^^x-tx »&M&?©&&£i?'fb£-a-rt: 

*>©lco^Tx iMbgS400ppnu Ji*>500ppnu 1 0%. ^ 

0&9 0vol.%) ^&<C5««/f^*ffll^ 

$Fliit (sv) ioo,ooo/h ©£#t% gs$Kb^£i&*-!r-6ia®&£ 

HJfeftl 4 

H9c*tJ;^, $#*i§MfcJ§ll!MS3 2»><U *A (Ba) , w 
7h'J-)A (Y ) , XhD>f)A (Sr) , il Jl > tf A (Ca) , f- 
(Ti) , -feU* A (Ce) , $»b3 — *A (Zr) , *A 
(Ge) ©rt©il>< tt>"2o**Bfc5c*A, B £ 3 — ttSUgBgOgT? 

-ffc1i!«JR • £ . A&M&T 3 4 & « 5 tt jItcM^ £ 

©T&So *^M«l^3 4tt75*>5 55>f MS^tlbtlfef 
3 3©^®l;:#tfc> at^ilSo *&Sf£^3 4K«pv^A (Rh) 
, frr-VJ* (Ru) , rt^Vtrh* (Pd) , >f U (Ir) , 

(Pt) , & (Au) ©ft©4>< £*> loi<liRSn5. *&M&?3 
4©«ti:/7'>^57>r hM^&MlM^ 3 3fc**U 
^t?2 0-2 0 0mol.%-e&£ o 3 5 B3-5?i5>f 

K T)Vl± (A1 2 0 3 ) . mfrr^m (SiC ) . -"y^^Blfc^ 

m^^-«&^Ba 2 _ a Sr a Y 2 _ b Zr b 0 5 (a = 0~0.6, b = 0~0.6) 
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^y%v=7^ bmm&mkyuiz.ttL^ p?*a (Rh) 

0. 0 0 5~5 0 0mol.%£fc5ck9 7^ V y i ? 5 4 hMW. 

3-iJi7^ h Afiffc [4 0 Ocpi (lf^'f >f- 

-CgiLt, /nj=.#AJH#3 5 i:±^0X7 y -£ft#$-tK & 

/N^#Afi#3 5£iSK5 0 0-1 1 0 Ot-ei-^B^fMS^ 

©£BfcMLfc*#:*iHfcffli!MiElH\ If 7 ft m~» Jim© 75 
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